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Abstrakt

Monografia sa zaoberd lokalizaciou a navigaciou mobilnych neholonomickych
robotov. Najprv st definované a matematicky analyzované existujuce snimace, ktoré je
mozné pouzit na lokalizaciu mobilného robotického kolesového podvozka (napr.
gyroskop, akcelerometer, odometer, magneticky kompas, atd’.). Publikécia taktiez
navrhuje inovativne pristupy k lokalizécii, napr. pomocou merania intenzity
prichadzajiceho zvuku alebo pomocou aktivnych vizudlnych znaciek. Nésledne bola
navrhnuta metoda fuzie udajov jednotlivych snimacov do jedného presnejSicho
a dostupnejsieho udaja o polohe robota. Vysledkom fuzie nie je len vysledny udaj, ale aj
odhad ochylky jednotlivych snimacov, ktory je metdédami umelej inteligencie vyuzity na
kalibraciu jednotlivych snimacov, ¢o d’alej prispieva k zlepSeniu presnosti. V druhej ¢asti
sa monografia zaobera riadenim a navigaciou, analyzuje riadenie na vSetkych tirovniach
autonémie — od ovladania az po autondémnu navigaciu. Monografia okrem prehl'adu
existujucich metdéd prindSa aj nové metédy na ovlddanie mobilného robotického
podvozka anavrhuje modifikacie znamych metdd s cielom zlepsit' ich presnost

a optimalizovat’ ich vypoctovu naro¢nost’.

Abstract

The monography deals with the localization and navigation of the mobile non-
holonomic robots. First, we mathematically analyze the existing sensors localization of
the wheeled mobile robotic platform (e.g. gyroscope, accelerometer, odometer, magnetic
compass etc.). The work also proposes new innovative methods for localization, e.g. a
method based on measurement of the intensity of the approaching sound and method
based on active visual marking system. A method for sensor fusion combining all
obtained readings into one, more accurate and available, has been developed. The result
of the fusion is not just the resultant reading, but also the estimate of the sensor deviations.
These deviations can be used by Al methods to calibrate each sensor, which will further
improve the precision of the localization. In the second part the monograph analyzes the
control of the mobile robot in whole range of the autonomy — from remote manual control
to the fully autonomous navigation. Besides the analysis of the existing solutions the
monograph describes new methods for remote control and proposes modifications of the
known methods allowing the improvement of their accuracy and decrease of the

computation cost.
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